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(57) Abstract: 

PURPOSE: An apparatus and a method for hibernation 
in a distributed data processing system are provided to 
acquire an improved method and apparatus for 
managing the data processing system and booting the 
data processing system, thereby improving the 
convenience for a user. CONSTITUTION: A method for 
hibernation in a distributed data processing system 
comprises the following steps of: receiving data used for 
initializing the data processing system in the data 
processing system from a remote network source(300); 

saving an image(314) of the data processing system as| 

a selected state in the data processing system after initializing the data processing system; and recovering the 
data processing system to the selected state using the saved image. 
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(54) ^4 cflflB| HS^l^ Al^Efl Lfloil^i SH«MH## 3* H o^ ^ 



£ £4 ^olBl ^1^^ (distributed data processing system) ^fl ^1 £5x^1 a]^^^- a 

3 Aj-EflJL ^olEi HJL>^ ^1 °H*1( image)* 4^ save) °M*lfe *1 #3 °H*H4. 31 



5L 3 



£a> tfl o] 3} n 41 A] i ^ , §>ol u] t)l o] ^ 

4*41 



£ 14 4 4^ 44^4 4^HH 4^ 44 HS^R 1 ^^(distributed data processing system) 2] 4 

51 2fe 4 4^*1 4*34 4 44 tflojEl SiMR 1 Ali^S] 44 4*4414 

£ 34 4 4^ 44^4 4^1 4^ tllH^a ^4^1 (network computer) 4 4 &1 4^1 A>-g-5]fe ^3i4H(c 
omponent)^ 4^ t±o]t>}n.Q 

SL 4fe 4 4^ 44^4 4*HH 4^ (image) 3 4*4414 

51 5fe 4 4^ 44^4 4^HH 4^ 4*1*4141 4 ( hibernation) # 34 4^)471 3 4 

^]i( process) 51 4^44^. 

51 64 4 4434 4^HH 4€ iflsfla 34<^4 ^-^ ( booting) §>7i ^4 HSAfliSl #^44B. 

* 514^1 44i rfl*V 4Jr 4^ 

300 ^i^l( server) 302 4 B *1 n l *1 (boot image) 

310 NC(network computer) 316 NC 411 (NC file) 

402 *H ( he ade r) 404 A M(s tate) 

406 4 H( paging file) 

44&] 4^4 43 
W<?J*] 4-i 



4 4^4 71144 44 ^olBj £S^J Al^ufl (distributed data processing system) °H 44 3} .5-5., 4«1 44 ^} 

^olEj H54|^ Aj^A. 2^S>7l £1*V 7fl44 ^ ^ ^ of| ^4 ^ oj t}. ^ 4 ^ 
4?114, 44 ^M^ iiiMR 1 Al^Bfl xfloflAi cflolEi SS^Aj Al^Bfl^. *^is}7} ^4 7fl44 ^ ^ 

^Hl 44 5414. 



#e]^ 714 4 4^1M4 4eH 717)11: 4*^1 44 ^4 4 iz.44 i444. 

*lfe °11 ^ 51 ?11 6 1 ^ ( application) ^ ^341*3 (operating system) SS^^i S444. 444 

4^ sfl44fe 514 44, 4^(user)l: 34 4^4 4fe 54144 ^514 °11#3?M# 4ii£HflHs <?I4 

4 5414. 4-3M ^ ofl45l?lH4 ssa^s] aj^ ^H*>44, o.5W3 

iSHfll^iL 444. iSH^lHr -M^l^ A]iBfl ; 3^.3 SLfe ^4 ^5] 4HH(central process 

ingunit: CPU) 4 ^H44 H^jl 5?lEj (printer) 4 3 °1 4 (terminal) 4 44 ^ 4^1(1/0) 



4 ^5}fe X^v}o] + JE43 3 (device dr i V er) # 3 S444. 



34 343(general purpose computer) 4 34 4444. 1143^ ^ ^ ^1 ^ iSa^ 4(queue)7 r CPU 

4 44471 331 343^ 5>}4 4334. il33133 3^ 4431 444 3434 ^33131 3 

4443 CPU 344 A}^§>711 4 333, ^3^ 31433343131 34 4^ 343 444 Ap-g^Tl! 4 337131 

434 4J5-7 r 44 334. 343, 4 343334 444 33 SLfe 43 434 -^44 334 314 

343334 i£iLll34 31334 343^ rr^olH]!- aflo^^ J5.3333 Al^Efl 44404) *>nf. 



3437p 43(boot)4 3, ROM( read only memory) 0 !) 344 43 3433 31^3 4ilS .$.33133 

3^fJ^ ^(loading) 4 3443 331 4444. 43 '43'(boot)4 3434 AI447I4 5] 43 (resetting) 4^ 
iS^] ^(process)* 3444. ^w^S 3 3 3 4(cold boot) 3^B4 3(warm boot), 3434 3433 

444 o.33133 a]^^- s£^-i 3443 Af-g-471 3 sfl n^4 434fe 4ii£H3134 4*344. 444 34 
3fe n 7}45i 4 EAEaj( bootstrap) 6(| ^ Xf 44 3)44( P uii up) 4^ 43144. 3-H 343 

AJ-O.S £3333 Al^^. S iL47l ^31 443fe '4H #4' ^1 °1 ^ SSn3('boot block' dataprogram) 4 
34 J£4 e 4H 33313 41" 337H: 34331 ^44. 43 .jjLE ^'('boot block') 4 J5-3 31 

33 - 3^3 ^(loader) 3 3434 34431 4fe 4^ 343 3iL4 ^444 3^a 444 444. 44-4 

3 (stand -alone) 3433H, M 44 ^ £33133 3^^ S g| rr^ 0 j H.( local hard drive) 4 

313 #4 4 5i4. 



44^1 343f; £444 3lH3a4, 44 £4 n 343 44 3a 4313 3s 4444 'iiH'('node') Hi4 41 

HflH 343 '('network computer') S. 34)34 343* 4343 343 3lH3a3 3 43 (aggregation) # 34 
£JL3 ^34 4 &4. £44, &4 343 3a^3134(work station) 3 4^ 3ai3l3^, 4^ ^(flle serv 
er), Sfe LAN(local area network) 4^ 4= 7f4^-S 44^4. iflHfla 4^ 4 ^4^4 iflHflaS. 44 ^a 
« 4^4 4^4 4^44 ^^Bi 4H(adapter card) £r 4^ 444 444 4^ iflHflas. £444. 



iflHflH ^4Bi(network computers: °1 4 NCs4 44)^ 45l 44^1^^ c]-S NCs A>o]6{|^sj B.^^, ^4 ^1 °1 
tg ^ej^ ^-^ (configuration)^ 4H ^ (uniformity) 4 4^1 4fe 4^-44. 4H^4 45l4°fl 4°1 A i, 

421 4H iL si 34144 Af44fe 7l4°l ^ilH^a 4fe NCs4 ^14471 ^Hsfl Af44 4 44. nei4 3 -HI, 
4 i-ilH^a 2J4Bl(NC)fe 42I 4H q^a, ^e^^) <gz|5i sl^ oi^oi( disk array ) ai^^^ ^ 
4 tllH^la 4^1 ^47H ^^14 4^ ^4°liS4^ 4^44. ^^4 4H a1^4, 4^^3 4el7i-(system adm 

inistrators ) 7p 4 NC°lH 451^1^5. ^4^4t14 SLfe °H4el?l4144 4^4 4il7 r ^71 ifl^-ofl, 7fl4^1 NCs4 

7144431 4iL4 aR>4 ^44 4 4^4 44. ^4°1, 43 4H £S/l4fe 44*1 §4? NCs4 344 
4. SL4, 43 4H 4H3 444 ^13 4i J±*4 4 44 4443 3lH3ai 4fe NCs a>o]o(|^ 444 4ji 7r 
^3 nH4i 43 4H ssajah ^nE fl |ai ^ tiiE^^ j^oi-^^. 44A144. 



43 4^3 7l-3fe 443 44^, 4^3i 4^ 333(boot image) A 3lH3a 4°fl3 44334 4^, sl4 31 

44 43 NCs43 4331 4^4 4 43 31431 ?m NC4 4^4^31 4^-4 343 ^ 34^s 44fe 334. 

314 44, 71-3 3lH3a H313(network traffic), 333 3°l2(image size), ^2 3i34 34^ fi]^^-, N 

C4 434^31 434 344 15 4 SLfe n 343 iAI 4 44. 3lH^a7> 4471 4434 ^ 4 43 343 
4 3431 3 4314 34 333144 3lH^a7 r 443^ 43 344 31, NCs7 r 3lH3as.43 434^ 3 



444444 iL44^ 4H i#(boot storm) 4 4^4 4 $14. NCs7 r 4^43^44 ^444^ Aj^fl ^ 
4444444 nf^iLIl ( download) # 4^}^ % 7 ] u^ofl, oj aJz]-^ ^ ^ # ^ ^ oi^ NQj# 

4^Rr4 4JI4 4z>^- £1711 44444. 



44 7}44 4444, NCs4 444^4 444 n44 4^ 44444 ^ gjc]-. e-^Q*. 

7}44 4444, 7-1 Efl (transaction) 7} « S M§44 44 l^^S 444 15 4 Hfe H 444 4444 4^ 44 4 
SMi(business) 444 44444 4 £4 444, ^4 441: 3 4 4444 NC7 r 4A r 7l 4 4444 

4 4 444 4444. 

HeiSS, 4^434 444 4^43 4444 Jf^i zib\zL 444 (rebooting) 44 4 4 444 44 4 444 

71-444 444 444. 



£ ^4^ 7fl44 44 444 4 ^(distributed data processing system) 4 4444 44. 

4 444 nfs 3.3) ^ «a> ^o]Ei hsaj^ Ai^Efl xfloflAi ufldiBl Hsxl^i 4^^. 4^44 4 4 71144 44 4 
444 4444 44. 

4 444 ^ nfS £4 3|o|E] 4^5 iflofl4 TflolBl HS44 4^44 44 (booting) 44 44 /A 

44 44 £ 441: 4444 44. 

444 7-4 5 44 

4 444 44 444 4^5 44 die) El HS44 4^4 ^4444 34 444 44 444. ^1 ^1 ^ 

SJL44 4i E 54 444* 

4444. 444 4444 1^1 o] B] ESAII^ 4^4 ^714471 44 4444. tflojE] a S A||^ Ali^, 444 
HS-Afl-S 4i E 54 ^714 444 AjEBsl Aj-Eflj- c,]olEi HS44 4^4 xflofl olnlxl# A-| 444( save) . 444 44 

44 444 44444. 444 =^44 4^4 444 4444 4444 n 44 s si 444. 

4 1434 4444^ 444fe ai^^v ^4 44444 4444 44. 4444 4444 4444 444, 

44 7L AH, C-I40I ^oj SL^ *J 4^0] ^4 £^4 Titl-E)^ ol S ^ x^fl , A^o] ^Aj^o] ^ ^ ^ 

4 4^4^*1 7H> 4 °l5ll4 3*14. 



£ HI 4 = 4, 44 ^4iEi hsajaj ai^^o^ cfo]oi-^eH( diagram )oi ^ ^ u}^^ 4^HH1 44 ^1^1^ 

44. 44 ^4lEl SiL^H 1 ^1^^(100)4 4 4^1 4 S S4 4 4fe ^4Ei4^ v|lH^a(network of computers) 

°14. 44 ^41ei ss^H 1 4^(100)^ ^1 H3 3.(102) 4 ^444 ^ ^lH^afe 44 S^^H 1 4i E 5 
(100) ifli^i 4iL $!44 ^4 71- ai ^ ^^Ei Afoiofl f.x) 7,fl^§>7i ^sfl ^^414. ^ilH^a 

(102)fe 4°H(wire) 444 ?fl °14(fiber optic cable) 4 44 °J44 $14 afe 44 $144 4«fl 44^4 

4 e A l Aj <g 7|[ -g- ^ $14. 



oflofH, 4^(104)4 44 44E (106 )4 sv^ii 3,(102)5. $1444. it ^44(i08,no 
^ 112) ah 7 > i-llH33(i02)i $1444. 0 144 44 444 3*114 ^44fe 444 4^ 

^44^44 4H 444(boot image) * 4444, t|lH43^ 444 $144 4444^ SL4 44 44(server m 
anaged) 444H 4-£ $14. 44(104)4 4H 4$l(boot file) , ^-444^ 4^ E J 444 (operating system im 



age), n.B\5L 4444444 44 4444 NCs(108- 1 12) S- 4444. NCs(108,110 4 1 12) 4 4 ( 104) 4 4 
4 4444H(client)444. 44 444 4^(100)4 S-444 ^7}$] A-^s NCs> 4^ 

4444 £44 4 $14. £ l4 44^4 L|H}ifl^xlfe 4<^ ; £ ^ o} SiMl^ofl 44 4^4 44-2-^4 44 
4444 4^444. 



s. 24, 4 444 4*34 4 $lfe 444 HjLApj Aii^aocH 44 444^44 444 $14 444 ss^fl^ 

4—4(200)4 PCI (peripheral component interconnect) ^4 4 — 4£(local bus architecture)!: 4444. -£ 
44 i7 r PCI 4^4 44444, 443.S 44(Mcro Channel) 4 ISA 44 4^ 4^ 4^4 444 4 44. £ 
^44(202) 4 44 42-4 (204) 4 PCI «.5] 4 (bridge) (208) 1 44 PCI ^4 4^(206)S 4444. PCI «.e] 
4(208)fe i&4 £^44 (202)1- 44 44 nil 2-5] Bt^ (integrated memory controller) 4 44 4^4 (cac 
he memory)! £44 4 44. PCI ^4 4^(206)^4 f7p4J 4444 44 4£4H 4Jl 44(direct comp 
onent interconnection) iEfe 4^-4 ^(add-in board) ! 44 444 4 44 ^44 ii4, LAN 444(lo 
cal area network adapter) ( 210) , SCSI SiB 4 — 444(host bus adapter) ( 212) , ^2 44 4^ 4 B] ^ o] 
^(expansion bus interface) (214) 44 ^SVlH 44(direct component connection) 4 444 PCI S4 4 — 

(206)4 4444. 4^4 it] .2. 4 44(216), ae|^ 444(218) ae]i ^^^0 4 44(AA0 (219) 
4 44 ^(expansion slot) 444^ aflH - «3 iLE^ 444 PCI 3-4 4^(206)4 4444. 44 4^ ?1 
444i(expansionbus interface) (214) 4 4 £LH( keyboard) 4 44^ ^^^(mouse adapter) ( 220) , 2-^(2 
22), HB)al 444 42-4(224)1 44 444 4444. SCSI SL^B. 4^ 444(host bus adapter) (212) 4 2 
a}5) e)]6\]A] t}E. clia H4°l w.(hard disk drive)(226), 44£ J=5H Jiftape drive) (228), HB] jl CD- ROM 

(230)4 34 444 4^44. 4^44 PCI S4 4^ 4*34 34 5E4 444 PCI 44 HL4 in. 4 s44 

(add - in connector) * 444 444. 244 44 44 iLH( motherboard) ^3 7^ 44 4^- 444 4 44 S. 
H(load) 1 £444. 



oi ^o>^ £ 2$] ^$0)7} 4444 44 44 4 4>4 4*114 444. il 1:4, 4 ^3 h4 

c l w.(opticai disk drive) ^4 44 4= ^4 4^14 s. 2i4 -£ A 14 4^fl]°1i 44, ^4 tfl4*H 444 4 4 
4. NC-5-4 444 $}°]^ *}^(2O0)o] s. 2i 5}>i4 45] ^£4^44 £44 4£ 44. 

il 44, &4 NCs4 q^a7> ^(diskless) 4 $441, 4 ,: - '4: '. j : -4°l Ji(226) 4 44 £3 44^1 ^ 
4 4^14 71-4 4 $14. 3L4 £^^J 4^(200)^ ^w]^ xj-^^ - £ 014. ^7]- 4 4 

*h tfl§H 4^4 ^144 5]^144 514 4M4. 



4 4^4 44 ^41e] ns^Hi 4^i>H NCs! 34 4H 444 51^4471 34 4^ ^ 4^^^- ^1444. £ 
3dl tq-5^ ; tHH^a ^^Ei# 4e]4fe^l 44^fe ^£4H3 44 4°l^n^°l 4 4^3 4444 44 44 
£444 $14. £ 3i4, 44(300)4 44(300) 344fe 444 4H 444(302- 308)^44 44 nc 4 

H 444(302)4 44 ^3(312)4 f-sfl NC(310)S 44SE\(download) 444. =l 444, NC(310)fe 444 

SLfe 444 4^144 444 4^ 444 44 444 (hibernate) 444(314)4 ^344^4, 4 444fe NC(3 
io)7 r 44444 4444444(unhibernation)4 4 4, NC(3io)4 4444^4 444 4 $14. 444444 
4 NC4 44 4444 444 4444 £444. 4444444 444 4*5 4^ 444^ 4^ 4^a -44 £L 

iEfe i44(static) RAM4 44 44 44 44 444 4H ^4 I/0£4(raw I/Oformat) 44 444 4 

$14. a44 4S 444 NC(3io) 4 4444444^ 444, 444 SLfe 444 444444 SLfe 44(o P tion) 
4 444 44 4444 444 4444 444(314) 7} 444 4 $14. 4444 444 4444444 

444^ 4*34 4 $14. 4 444 NC4 444 444 ^44, 444 4444444 444 44 444 44 

(personal preference) 44 4H 4 $14. 4444444 444 444 £44 4 $14. 4 4*14, 71-4 44 
4 44 44 34r 444 s4^4 4444 44^ 44 44 4^ 444 44 444 444 44 4^ 4^a4 4 
4 l£ 4^4 44 44 44 444 44 4444 4444 4444, 44 44 444 44 4444. o. 44 4 



§H ^4eH 44^14 n n^]^ 44^ 314 4^1 44 45| ^4^14 31444. 44 *14, 

4 44 ^^7} ^ A)4 44 A>-g-5|*l ^ AJ4 ofl ola^ o] ^ 7144^1, ^4B) o) ^}o]^ 7 } ^ ^ 

£5] 4*H1 4^1 4^1 444 443 SLS. 44SH, ZZ. 4<Hl 4^°1 ^BjjL ZL 3HB14. 2)4=1 

al n #3 4^ 4^44. 5^14 ife 4^1 A>alSl 7J4 14 iEfe ^7> NC4 *fM<Wll4 a!4 ^4^1 

44=1 fe^l l 71tH| 44€ "1414. 



4w1 NC7 r 4^4 uH#^§M NC( 310)5] olnlxl(3i4) 7 > c)i3, ^flH( firmware), i&fe NC(310) ^14, 
NC(310H 333 444(attached) 4^ °1 4 *M aj^-^H ^1^4. H43 NC(310)fe =L% 

o] £4*1*4-14144 4^§ho> 443 HLfe iflH^a *HtH44 444*1 4H *H34 44s- 4°4> 4 

^34 4343 51§fl A^ofl s3 ]§> ^ojtl-. Jf e cjnlxlfe 4 c> ltt41H4 3334^ ^3 «SNCS 444 il3 31 
o]r% a]^ 33334 3^ 434 4^ 344 -SLSlell^l^ Aji^S] 4^4 43 3]H(set)34. ^34 °H3, 
NC(310)4, NC(310) 4i 333 344 333^43 4H lEfe 3433^11344 337 r , 434 33(300) 
iL4 3 4 H 3334 44SH 4 347 r 4 4343 ^Sfl a^(300) 334 NC 43 HLfe 31 3 ^3 ( regis t 
ry)(316)4 37}44. 3 34^ NC(310)3 S7lS^ 4H SSn^3 34434. NC 43(316) 4 NC(310) 51 43 

w^lM^ 33i tfl^ 3S.4 5i44 334. 3 33 3334 3433^11344 4*3471 3*113 NC 

(310) i 3*11 44^4. 



5134 °H3, ol 3a.7 r 33(300)^14 £434, NC(310)4 34 43 4*34 33(300)JL43 

-he olol^l nfs ^^.1- r}^SH t 74*14. tfl^^LS., NC(310) 5L €^ ^-Hl- ^*3*l-£4 «HJ^ 

Til ^^§l-fe ^^.7> -i^m ^ $14. ^-E clnlxjyV 7<*M E]7ii4( outdate ) 7 > ^fl §H vfl ^ ^gj. 

^-f °fl -¥-H7> #<g3 -r*S^4. -T-— O lal^l(302- 308) ^ NC 4^(316) # £rr ^-q 

H(s £ icflAi 7-1 ^ ^-qH(106))4 tflolB) HS^n 1 ^1^^ «Hcii^i4 ^ 514. c l 

if ^§11 7iH]7l- #5H °JH NCsSl #4*1 ^* **1*1-7H t>4. 6 H1 ^§H, 0 1"1^7> S.€«>lal ^1 ^o 1 - 

Hfl(machine state) 7} o]u}x}6\}a^\ a}$_6\] ^S\o] o| 7] ^^(S o]n]x]6\] ^ 

% SL^n^ Aji^oi oi pi ;MSj-£|$Sl£-) <=>lnixi^ »t4^ ^ $14 44^i, ^4 4 c l«li-il c l^(i 

ncremental hibernation) c l ^ 514. NC ^ olnl^ai ?J-^^ol c] 5]^ 3 ^ ^-g- ^ 

tfl-f^ ^Sfe ^^§1 ^-jL^nf. o] 6)| _ A-)t4fe ^-e o)nlxl ^ Afl S ^ «^ ^fli)^ 4*Hfe 7^1^ A>-g-^ 

^ $1^ *HSRr ^1^1 A)^ ^Al *V - o,^ ^ AfljL ^ nflAlxlef ^517-14 BflAlxH sfl ^sjnf. 



£ 4i 4 = ^1, °H*151 4 0 H^^°1 ^ ^si -M^HHl 44 s^lsH 514. °1 *1 ^1 ( 400) nc# ^fl^l 

447-14 HLfe ?i4 0 lttl^ 0 1^47l ^1 Sfl Af-g-s]^ olul^olcf. olnlxl(400)fe 5LA151 ofloflA-l N Ci ^| ^ 
4 4^1SNC^i^i Al^AliLS A-l^-slcf. oln)x)(400)fe Sflc-| ^Ji(header information) ( 402) , ^ ^iL( state 
information) ( 404) , sll ^l ^ 4H ^ ±L( paging file information) (406) # i^"t!:4. ^ y 3 S-( 402) NC -^"°fl A i 
4°l^ t ll 0 l^ °l c l^m ^lt> 4H 511 °1 4^(file layout) ^ S^ 1 44^1 ^, 44 i ^"Bfl ^ il(404) NC ^\ 

oflA^ #elAl nfls.51 ^ f^^o] 4A1(S, o.5le1|ol^ A)^Efl ; 4EisjE (interrupt), nejal 4^14 #4(real time c 

lock)) 5i Aj-Efli- 



°lpl^l(400)fe 7^4 cilael 4el4 S44fe ^li^44 ^4 ^ll^H 1 4H ^ i(406) 4 74°14. o 1^1^1(400) 
ifl^i 4H ^afe slWl^ 4H ^ 4 514 ^4^^, sil^H 1 4H51 ^44^1 44^1 ^4 3.^7] 
4 4 ? J4 4 5lfe^l, °1^t)1 i^sj NCS 2)44^1, 4^44 ?i 4 »1 ^11 44^1 4^4 ^i±4 i44 4 
514. £^14 i4 5)1^1^ 4H4 7}44^14, iLsl^l^l^ Ai^Bflo) ^ ^c]^ ^ ^ ^o^i isiloi i(p 

aging space) 7} A}44 42 514. ^ °1 ^ i^l 0 !^ ^fe ^| 6 H' 4H4 7 r 4 1^51 45lA}4 7 r 4 ^l^^i 34 7 r 



444. 



SL 5i 4 = 4, 4 4^ 44^)4 €*Hi 444 ^l^MH^ ^fl iflH^a ^4^14 4 A <4 configuration) 4 
71 ^4 H5LAfl^ #S^>H7> 444*144. °1 ^44 TflHfla 3^33 S4 4^4 ^4 3|Jl t > ^iL# 
*>7l ^4, 43 g:^ lHE^ a -^EoflA] 44^ 4444. ^4^4 44°1 NC ofl S| sfl 7} A] o^*] A] 

444(iEfl 5oo). H tllolEjif 4H t^HiS.-^ S)444(^ 502). Jf JsL c^H^i, £Sa^ S, 

H *l#*Rr 4^41 ^ 6fl s ^ n^cl y ^ rf^^oj ^ o] « e c^j^l- 4— ^4*1 

i^7H tflsfl it^°l °14°144(^ 504). 4^ S|j c4H^°14, S 2| I/07>Al~§-5li(i^ 506), 

£5^]ir 4H q«>fliSJfBl .os] 31 <>1 i=i S t 6 1 44(i^ 508). ^(504) 4 4 A 1 f^f^, 4H ^4°1 

^7>S.^fl 4^4, 34^4^714471 41=1] dl^Bjl: Sj44^1 oio^ ^1lH^£i I/07 r A>-g-5)al(^^ 

510), 444 44 44 asAfiH i^(508) SLS. ?1*344. ZLi]jL 44, -^-^ ell c] <£^§) s^£li ^ 

7l444(^ 512). 



a4H -fM cfl^ej^oi^oi Ai4£ii ^7lsi-slnf(^Efl 514) ^45414144^341^ 4^ -§-£3^ 

4 4%^- ^143 n 45HH, 4 4 sWfe 4<W14m5lfe 4i5i 4*1371- 33i 3*1] 444 4 44 

4 ^34. ^34 ^HH, NC4 4 1 ! 1 44 34 4^4 ofl^^^ol^^. a^is^-i- S444. NC7> 4^ f'SSl-i- 
*i -t-S 343^7 r S337Hl tfl*ll 333 34344(^ 516). JfH 343^4 Si 343^7 r 6^^, NC 
71- 4*3 35a^§- 3344 ^Alxll- NC 7> ^BjS. £4t>4(i^ 518) . S g| ^ o.ofl ; NC fe Al^^ol 

7fl4^ 35S44 331: ^Ai t >4. ^ 4^ NC fe 43*M134# 34 3331: 4334134^ 334 a 

4 ^l^t 3371-3 «H*11- A^^H-El 444^1(^ 520), olnlxjl- St 333i ^j^H^ 522), 
4— SSAji^ ^S-44. 3143^, 4«47H) tcfe^-Ai ojnjxj^ SH^H^ xfls^ *fl#^?ll«»l^ ^fe ^4 
^ St ^ *^ofl ^^7-14 Sfe HHS. ^71 Aj o S SH^^^^^l^fe ^oHofl A14^ 

^£ 5*4. NCfe ^l^lAlsl ^HHifloi^oi ^ofl ^i^^v - o I4- ^(5ie&£ £M -T-— q 

«>«sli7> SIS! NCfe ^1^ 4-8- Af °J A^Sj-Jl ^fit>4. 



5L 6i 4^^, i-UHfla t^Bll- -¥-^71 HS-AfliSl #S-f A>e 7 |- ^ y>^ t > ^Aldflofl 44 JEA^ 

<H $14. SS^Iir i-HSfla ^^BjoflAi xi^^- ^fe 5!4 A l^^ ^^^(system event) S AjA)-^^ a| 60 
0). H 4w°fl, ^4°l^r BIOS oflAi a7lS^5lil(A,Efl 602), ^Hfe J2-^ sfl o] ^^?>4( 604). =L 

eli 4a^, tiiEo^ ^^Blfe <a4°lwl^ 0 l^^ 7 A°d?m a|^47) ^isfl A^i- #^( P oii)t>4(i^ 606). 
^31^1 ^H^a iS£#( protocol) # A}-g-sM AJsjii ^ $14. <S4 0 lwMH^, i«- q4°l^ A o^« s)4 
4^51, #e] ^ ^lJ2.el#siL4fe 3, ^l^l^ 1 i^l^l^# Af^ofl §h«1^ 0 1^ 4a1 ^H(set) 4^514 
7 ^ #el^l tfBflji ai^^o^ ^^sj Aj-Hfls s\^}±- 7^ fil^i^cf. NC 7> Sfi <?14 0 lwl^ 0 l^^- ^*S4^1, 

Hlfe 4 0 l^^ d 1^4 °Ha1°1 (property) 9! 44^flfe ^7^ ^4(return, 608). Wft 514 

^ A}-g-H ^ 5-1^, <?i4 0 l^ t H 0 1^4- ^*S4feAlo 1 ) cflfl 7l^(criteria) SLfe ^^5.^3] o] v\ 7]^ A}-g- 

471 ^14 i|Aj 7l$5l i^i^ ^-fllolofl Afl S ^ c]ufo] a-o] * 7h ^|^ a ^^o(| 5lsfl Al-^lfe oflS^^ol^ 
oflA^ ^ 0SH*N A]^^51 7 S A]ol 44, ifl^H ^^Eife Sfi 4°lwl^ 0 14 ^l^lAlsJf 

ei n a}a]^- 44^ 44s 4^ A l7l^i(^^ 610), 4H #S44. 



^^(606)^ 4Al 4^44, AiHl7 r AjAj- v|E^ a a.E 7 j- ^-g-51711: ^Al^t|-^ f NC4 43 4^^- 4*347l ^Isfl 

Ai AjA o i- t^e^h l/07> 4^34^(i^ 612), n3 ^<^1 4H ss^lir ^^44. ^i^fe, i# #4 7 S44 ^^^1 
oi^ ai^^ i 0 ii#el?il^4, SLfe 4^4 44 ^Us£ ^I^eii- 4^s- 47l ^ ^lH^a ^44^4 
aH4 4 44. 514^, ^fls4 ^m^n^]^} ^^^i ncs SEi 4 44. ^4 t)lH^|a 4H ^14i, NCfe 



4 433 4443 *>^l*l^ 34 3^43 oh*i«. 334 ^ 



4334344 3334 t|lH33.S433 ^3 4>3 j±4 mm NC ^344. 4444. 3 NC7> 4 

34 4^ 3145171 443 o.^]^ ciHMi h433, ne)ji afl#5H344 5-^43- ^lsH^) 

4 ^4 4 3±L4 4^4. 



443, 4 434 4^33 3434 4443 44 4^ £ 434 ^4444. 3 4^4, nc 43 4^313 

44 433 45L3, ^3^ 33 7>3 ^HBflH 3S4H4 S444 3^43 '^44'( 'snapshot') 4 3 4 °-^3 
4444. 4 434 44 4334 3444 434 3*114, 444 4313 sl)^ 4^6(| rfl*> 4A}44 xi^ij 
444 433 433 43 4 3444 434 4 44. NC3 ^1 333 HLfe '^44'( snapshot') 4 ^3, ^313, 

34 NC3 44 44i 3444. ^3 jl 43, NC4 43 4 33 33134 Hi4 i^s. ^344 4*34°- 
jl4 n 444 ^3444 433 434, 43 33 34 ^44^3 ii44 43^ si 44 4 $17-14 334 4 4 

4. 3 43 NC7> 44 4 ^1 El 51^44 Aj^Efl Lflofl3 ^714517-14 HL4 434 4, 34 44( bottlenecks) 

SL4 '4H i4'('bootstorm')4 ^14 4 $14. 214, 4 434 33^ 434 3 3 NC43 443 <3H 434 4*1 
4^4 3444. 



4 43 3 44*1 7143 433 H^^j 3^3 7l^sl51xinv ; c] «o>^ ^^7>4 433 ^4^4 

3^1:3 343 44 71-4 44 %n ^-sl^ 444 1W)3 «Ha€ 4 44 4 143*1 sfllt 4*3444 4 
434 4s 44 443 414 44&3 4444 34444 34 33144 34 44 4^44. 343 4 
4 71-4 443 i4 #jl3 3^a, 4^ ci^a ^43 ram, cd- rom4 44 34744- ^§3 44 ^-3^ 33 
4 ^ 44sn 44 44 44-^3 3W £444. 



4 433 a^4 ^tg^ 61) A]* 43^-S 4434^-4 4 4^*1 7fl^l4 ^Bfls ^14=14 ^4 4H4. ^4 4^4 
4^ c l c l 443 4^71-1:0117114 444 44#^4 5! c '14. 1-4, 4 4^3 ^Hfla =s 

£#i4 3434 ^4 43^, ^4 44 hsajaj a]^^^ ^-^h 4 01^ Aj A ]^ fe ^ 444 7R> 
4 4^471 ^sH 4^3^ 714344 ^^34 444 44°fl 344 444 4^^43 444 44 

i ^Hfls 4 4^4 ^1^4 4 4^11 44 443 444 44 4 4^43 *4fl 4^3^ 34344. 



4 4^i 4^4, 444 44 ^4lBl 3 ^^(distributed data processing system) i4, ^133 S^H 1 

3^44 4343 34 444 4^ 434 ^4 4 4^3, 43 ^133 5^14 3^44 4^ (booting) 43 3 
4 444 43 ^ 434 ^4 4 44 333 514. 

344 1. 

44 433 5^44 3^4 (distributed data processing system) 43 433 iS^H 1 3^44^34471 4 

4 43i 433, 



43 433 3^44^3444 a^s]^ ^11334 43 4^3 3- ^(network source) ^43 4 

3 433 3^4i3 4444 4^14, 



#7l T^ojEl S7l^- <W1 #7l TflolBl a]a^ iflofH aT- 7] S_S-*\}^ *}^$] *} 

v)*m #^ ^*Hr £31 - Aj- 7 j o H *j( image )7 r ojpl^l oj . ^ 

#7l A^ °H*1# A r -g-*H Aj- 7 j ^jolEi A]iBfl^ ^^l* ^^l ^ #7l «A> e|| ol 3 

#7l O] B] iiiMH 1 *1^# #7l Aj-Bfl^ ^^7171 $J*H Aj- 7 j ^^-SJ <>H*11- A}-^5flO> Tj^ofl 

tfl$ -§-#°.S #7l AiA>sj A}-g-§H #7l til °] B] a o > 71 a^sj 34*Hr £7fl 

7\] 1 %H1 5a<>H ; #7l lflol Ei MAfl-S Ali*H Sjgfl ^A]£| AV 7l ^olEl7> ^-H(boot) °H*1SI ^ ^ 
^#3. 

X 1 %H1 5^*1, #7l ^l^Bj Al^Eflo] nfl £5} (physical memory) # S^-al, #7l A-j ^ <>H*1 

7} #7l #e|3 ^ae]^ #eH ^ ^ev^fe 74^ §>fe tfl^E] HS^Ri ^l^-i- ^t^i, 

3^ 4 

XI 1 *<H1 SA^H, #71 £# t)l o] El = JM|>8 Ali^ol Ai M\ (server) * S^uL, 

#71 Ai#^ *H*l7 r #71 Ol El HSAflAj AjA^ A 0 V 7] AjSj^ Aj-Efl^ S^A^l ^ A>-§-5lAl ^Cffe £ 

-§-#*M, #71 AiHl^«-El2l JjLE oln^ll- A r -g-*H Aj- 7 j cfl 6] = 5.^ *}^^ ^7]s[i}^ 
m S#*Hr ^ «PS-°S *Rr £# 3HB1 HS^FJ AlA-Efl^. ^l^Kr 

X 1 %H1 5a°1^, #71 #Efl5l Aj-7] cflojEi £S^pJ A|A-Efl^ o^l^ Al a, (operating system) ^ 4 

^ °fl#5l ^^(application) ^- S^KE, IlEU ^7} tflojEl s S/ |Al A^Efl^ ^a^^ ^^^1^1 
^ Al^Hfl ^ Aj- 7 j ^.^o; oflSej^ol^o] Aj-71 x-l#£l ojnl*) vfl^ x-l^ fe 7^^- £^lo S §> fe tflolEl JiiL^Aj A ] 
i^^a7l^l-fe 

X 5 %H1 7># cll£5l7> ^Aflt>4^, ^1°1^ ^(paging file) ^1 #7] *] #^1 ^^l^l ^fli ^#^1^ 74^- m 

7. 

^# Tj||olEl HSAfl^ Al^Bfl ^oflAl 7,fl 2 1^6] El HS.Afl'S ^li^i 3 £3, ^# til O] El SiL^Aj Aj^Hfl vfl 51 7fl 1 

tiHBl HSAJ^ Al^Hfl^. a^^-^l ^1*> w o >^^l 5a«H^ f 

#71 ^# 3HE1 S^PJ Al^Hfl Aj- 7 ] 7fl 2 ^cjEl S^A! Al^Hfl 0_ S ja Ei ^1 °1 &| A^H #7l ^1 

1 ^1^1 El Al^Bfl^. s^Sf^ ^711^, 



#7l 7\] 1 a7lS]-t> #7l 7\] 1 BllolE] Hi^R 1 «H *l #^ o^aH: X-j^f 

^1 - ^H^, °]V]*]7} ^7} 7\] 1 t-lHBl SJL^ 1 ^1 ^^5|aL - $h 

#7l ^ 1 3HBj SJL^ ^1^# #7l ^EflS ^7>t- 7J3«Rr ^ £ 

-8-71 afl 1 ^olEi jEEJL^ ^1^# #7l 5)^>^fe -§-#*H #?1 °H*11- A}-§-*M #7l 7\) 

1 Cll o] B] HS-Afl^ ^li^l-i- #7l -S-tflS 34*Hr 

# i^Rr ^ ^AS. §>fe *fl 1 B£^^J Al^Efl^ ^7]5l-§l-7l 

3^ 8. 

#7l *H*1« A}-g-§H #7l *)1 1 BflolE^ A^^ 2]4§> fe AfAj S] -§-^§H #7l ^ 1 C^c] 

1- ^ i*J§Kr 3# «PS-°S «Hr ^ 1 Cll^lE] A]^^- a7lS)-§>7l $| 

3^ a 



4^3] #5H<?lH ^^Ej( client computer) ^ #eH<?m ^71- #7l ^B] 3^3.-^3 ^7] ^7]^ ^*}^ 
% #71 2:713* ^l^Ell; Al-g-^H AjSj^ Aj-Bfl^ ^MS^aL, #7l s"^^ £1H vfl ofl AjBfl^ A^o} 

<W11" ^IWaL, #71 #5H$H ^^Ei# A] x^fe 7^6\] tfl^ -§-^O.S. Aj- 7 ] a H ^ A>-g-§ 7^11: # 

71 ^ a^ul, # 7 1 7i#5l olol^7> Af-g-El^o) Tj^c^) rfl *V -^=LJL #7l *H *1 # 4^§H 

#71 #5H°iH ^^Eil; A 0 >7l AJeB^ Aj-Efl^ Sj^^fe, #BH<?1H ^&1 



10. 

^1^1 Ei SiL/n 1 Ali^i ^Al, 

tl^lBl HS.AflAj Al^Hfl^. S71S}-§>71 ifl^ll Af-g-5)^ tll^Ell: Aj-71 ^}o]B\ SS^Al ^^7] ^ ^ ^a] 

#71 ^l^lEl iiiMH 1 Ali^5l 2:714)- °1 #Efl4lAl #7l C|l °1 E| HS.-M|# A^^ ifl 6(| Aj- 7 ) ^o}^ B S >| 

Aj Al^Hfl^ ol^Al^ 7i#§>7l ^1?> 7i # O^HH, A o > 7l 0lulAl7l- 7i#5i ^ *] 7] O] _ ^ 

#71 A-1#5J olnlAl# A}^§>^ Aj-71 r^l o] Bl S^H 1 ^1^^# SR^ ^^1* £3*1-71 ^IsflAi A o > 7l «a> 01 ^ El H 
iL^Aj Al^^vfl^l A^ofl tfl5| a3l§>fe SSI 

A 0 >7l Bll^lEl HS-Afl^ Al^Hfl^- A o > 7l AjEB^ #Hfl S 5)^>7l ^«fl^ #7l Xi#£ 6] o] ^ 7* A}^5l «^ o> ij-^ ^Aj^ 
-§-^S #71 Ai#S) olnlxl# Af-g-SM a o > 71 ^olEl 5^]^ Aj^Bi^ ^7] Sj^A^^l ^ 3)4 ^ 



- 10 - 



1 SMfe ^-§: ^SLS. §>fe 31 

11. 

X 10%H1 5a*H, 

^7] 15)1 f IB] SJL^AJ ^l^i Aj- 7 j ^oje^ h.e o]n)x]<y ^ SpgiliL §>fe ^l^Bj = 5.^ 

3^ 12. 

X 9 %H1 5a°H, #7] 3H&1 HMii Ai^^oi #5^ 21 tinsel- iWai, ^-71 a] #3 °H*l7> -8-71 #bH *iih. 

el 5] Aj-Efl6f| Aj t^s i^Rr Sl-fe til c) Ej HS.^ Ali^. 

13. 

X 9%H1 5a°H, 

^•71 ^ 61 El n S-Afl AJ A] i ^ ^ Hi CHI <3 ^ =1 al 

#7l A^ ^I^l^l7>^7l Cll^El Ali^# AV 7 | Aj-Bfl^ S) Ji A j 71 71 $| Sfl A}-g-£|*l ^I*cH 

-§-#*M Aj- 7 1 A-lHl S «El « Oln^ll- Af-g-§H A cM iHlclEl Al^Efl^. ^71^1-71 $| # &7] *j- ^ 

I- ^ S^Rr «PS §l-fe g-Af cljo] El HS^FJ A^Efl. 

3^ 14. 

WuL, ^-71 JW>1^ Ali^ Aj^ 4-o^ ofl #51 ?H £o| Aj- 7 ] o]n]x] ifl ofl A^j-Slfe 43 JUL Sj- 

^hei ^1^^. 

3^ 15. 

XI 14%H1 5A°H, ^oi^i 40^0] avi ^l^slfe 511- 43 JUL §>fe ^> ^oiEl iSxK 1 



16. 

tflolEl Al^^ ^ 7 lSj-§> 7 l iflsflAi cflolEl S^/j Al^4 *T-^1 A}-g-§>7l 33r3 A>-g- 7 >^ nfljfl ifl 

51 jg^El HSU^ ^^oll 01 o^, 

^T-71 t^olEl H5U||3 ^"71 tflolEl ZEJM13 2L7lj§Hrl-7l $| sfl A^fe ^^7] % 

X 1 13 4, 

^71 tflolEl a7lSj- ol^Aj-BfloflA-l AT- 7l tH^El S^/flAl a^ tfl ofl Aj- 7 j ^0]^ S.^}^ a]^^ 

51 olnlxl# 7-lAj-^l 01 7fl 2 _ 0I7HIA-I Aj- 7l oln 1 ^ 7 > °W<$ - 4, 

^71 7-1^ A}-^§>^ Aj-71 t^olEl Al^Bfl^ £mX\Q 7j\^ ]m ^t}7] ^Isfl A o >7l « a> ^ o] ^ H 

S^Aj Al^Hfl Ol AJ yloll aS]§l-7l ^1*> ^1 3 ^^4, 

^71 Tfl^lEl SiL/n 1 ^li^l ^71 Am^ Aj-Efl^ 5)^>7l ^^Aj ^>7l *] n] 7} A}&S\ o] 6> ^^^1 

-§-^5. ^-71 tflolEl SSX1AJ Al^Bfl-g. AT-71 olnl^S A}-g-§H ^71 A 0 >EfliL 3l4*>7l ^ Xl 4 1 ^ 
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-300 



310 
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- 16 



mois sniaioin 



-1/600 



-1/602 



n/604 




XIAISIDE9, 
Lilt U l/Ofe NCB 



1/612 



1/608 



rrl (J! I:H Lil Olid 

oi n j xi chi met 



stoimmoia 



-1/610 
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